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(57) ABSTRACT

The object of the present invention 1s to provide a reporting
strategy for uplink scheduling request information 1n wireless
telecommunication network. Above all, a method for the user
equipment to report the uplink scheduling request informa-
tion to the base station 1n wireless telecommunication net-
work 1s disclosed. Firstly, the user equipment computes the

overall service data amount of all radio bearers 1n each group
of radio bearers in the buflfer of the user equipment; then the
user equipment only reports group-related information of
triggered one or more groups of radio bearers to the base
station. The present invention further proposes a method 1n
the user equipment 1in wireless telecommunication network
for reporting the emergency information to the base station,
that 1s, the user equipment judges whether each radio bearer 1s
in the emergency, and when one or more radio bearers are 1n
the emergency, the user equipment sends emergency 1ndica-
tion information to the base station. By the combination of the
two reporting method, the base station can realize efficient
and fair scheduling.

20 Claims, 8 Drawing Sheets

calculates the overall service data
amount of all radio bearers of each
group of radio bears in the buffer of the
user equipment

S111

'

judges whether the each group of radio
bearers is triggered

5112

l

when one or more groups of radio
bearers thereof are triggered, sends the
group- related information of triggered
one or more groups of radio bearers to ,_,/_
the base station

5113




U.S. Patent Feb. 21, 2012 Sheet 1 of 8 US 8,121,083 B2

Base
Station 2

| User
Equipment 1

FIG 1



U.S. Patent

Feb. 21, 2012

the number of the

Sheet 2 of 8

US 8,121,083 B2

the overall

the overall

) data amount
triggered groups of | | dg'roup oForoun | . d%m?p N data amount
radio bearers indicator 1 | ‘g | p indicator ! of group
indicator 1 indicator N
FIG. 2a
he overall data he
the overall dat the overall
ﬂfg number of the group group indicator  amount of | data amount
I triggered groups of Cdicator 1| N oroun indicatod :
radio bearers i O group
L indicator N




U.S. Patent

Feb. 21, 2012 Sheet 3 of 8

t
i
i
;

calculates the overall service data
amount of all radio bearers of each

i' group of radio bears in the buffer of the

user equipment

S1tl

"
l

—

L

I_judges whether the each group of radio

bearers is triggered

- 5112

v

———

when one or more groups of radio

bearers thereof are triggered, sends the
group- related information of triggered
| one or more groups of radio bearers to |

the base station

i o~ 8113

f

FIG 3

US 8,121,083 B2



U.S. Patent Feb. 21, 2012 Sheet 4 of 8 US 8,121,083 B2

(f start )

e

5121

computes the stay time of the service U
data of each radio bearer in the buffer

of the umfuipment“ |[

compares the stay time of the service | _gj99
data of each radio bearer with the 'J-

_corresponding iﬂjﬁnﬁd value

—

| when the stay time of the predefined
service data amount of one or more
| radio bears in the buffer exceeds the

corresponding predefined value, J‘ 5123
determines the one or more radio bears
are In the emergency

m_ i

E L 8124
sends emergency indication mformation J

to the base station when the one or more

radio bearers are in the emergency

N 2
/
{ end
N,

_-‘-".".
"

-

FIG 4



U.S. Patent Feb. 21, 2012 Sheet 5 of 8 US 8,121,083 B2

‘ e

| 111 121 122

! et , ffgll f#} .

| computing judging E | sending |
] 1 means means | means | |

controlled sending means112 i

P it eniiinli

b
o DD L1 0 L SO, S LS L A, N N L R by F ' o e

5

uplink scheduling request reporting means 11 l

1211 212 1213 122

| ) '; : | SR — — ;
. computing ! . comparin din P
Ly puting ; N paring determining \ sending | |

| means . means means means

judging means 121

emergent situation reporting
“means 12 '

T TRTTE  NTIEE T THRNTETE N TH T B

User equipment 1 ‘

FIG 3



U.S. Patent Feb. 21, 2012 Sheet 6 of 8 US 8,121,083 B2

I
| 1
"

receives gmup-related-iﬁfannatian of | ‘/-SZU
one or more groups of radio bearers
from the user equipment

l

" determines wireless resource allocated | S212
for each group of radio bearers |
according to the received group- related

L o infpnllation
( end \)

FIG 6



U.S. Patent Feb. 21, 2012 Sheet 7 of 8 US 8,121,083 B2

: ge e -/SZZI
recetves emergency indication
information from the user equipment

allocates wireless resource for radio !
bearers in the emergency in the user i-/‘gz22

equipment according to the received
emergency indication information

mame el g o T T 1,




U.S. Patent Feb. 21, 2012 Sheet 8 of 8 US 8,121,083 B2

W™ Fulnlanle fmn T —— mam 1 il

l L. = L T - l

211 212 |

receiving ———» determining i

| ' means | means |

first wireless resource
allocating means 21

L i L e— T ST

| 221

| _;222
; | . second ~second | |
-i—-—’{ receiving ———» determining \-;r

means | | _means ||

:

second wireless resources
allocating means 22

]

Base Station 2

_"m mEr. [, ] i, | BT T F

I LN L ey e ikl il —— -

FIG 8



US 8,121,083 B2

1

METHOD AND DEVICE FOR REPORTING
REQUEST FOR UPLINK SCHEDULING OR
EMERGENCY IN WIRELESS NETWORK

FIELD OF THE INVENTION

The present invention relates to wireless telecommunica-
tion network, and particularly to scheme of reporting request
information for uplink scheduling or emergency of the user
equipment.

BACKGROUND OF THE INVENTION

In the E-UTRAN (Evolved Universal Terrestrial Radio
Access Network), the data 1s transmitted via the uplink shared
channel. The BS (Base Station) allocates resources for each
UE (User Equipment). In order to allocate resources and to
provide service to each UE according to 1ts own need so as to
realize better multiplexing performance in uplink transmis-
sion, the BS needs to know how many resources 1t should
allocate to each UE; therefore the UEs need report their own
requirements to the BS 1n an eflicient way. The reporting,
scheme of scheduling information, which supports uplink
group scheduling, 1s an important feature defined in the
progress of LTE (Long Term Evolution) standardization.

The following 1ssues need to be considered during the
design of the report of scheduling information:

1. The Scheduling Information should Provide Suificient
Information to Increase the Elliciency of Scheduling

In the prior wireless data telecommunication system,
resource allocation usually applies the following two meth-
ods: bulfer-aware algorithm and bufler-blind algorithm.
Compared with the buifer-blind algorithm, the buffer-aware
algorithm can increase the efficiency of scheduling since 1t
carries out the scheduling on the basis of the bufler size
information reported by the UE, while the buifer-blind algo-
rithm schedules only according to the usage status of the
resources allocated in the past. Therefore, buffer report, 1.¢.,
butfer size report 1s the important scheduling information
required to be reported. And due to the fact that all the services
of QoS 1n LTE are transmitted via shared channel, 1t requires
the BS to provide efficient scheduling and to satisty the
requirement of latency and packet error, thus the latency
information 1s also required to be reported to the BS by the
UEs. This requires a well defined eflicient reporting scheme
for latency information.

2. The Scheduling Information should Support Qos-Aware
Scheduling

To support QoS-aware scheduling, the report of scheduling,

information should be differentiated according to different

QoS.
3. The Overhead of Scheduling Information should be as Few

as Possible

The overhead of scheduling information should be as few
as possible because the amount of the overhead influences the
uplink capacity directly.

So far, there have been several reporting schemes of sched-
uling information. Reference 1 (R2-068029, Builer Report-
ing for E-UTRAN, ETRI, Athens, Greece, 27-31 Mar. 2006)
only discussed the method of bufler report. Although 1t sup-
ports the buffer report method based on priority, the format of
report includes the buller information of all service streams
and the size of the format of report 1s fixed. Reference 2

(R2-061023, Timer-based Resource Request, ETRI, Athens,
Greece, 27-31 Mar. 2006) discussed different content and
mechanism of report for different services, but the descrip-
tions were rough and didn’t propose detailed format of report.
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Reterence 1 only discussed buller report without report of
latency information. Reference 2 proposed the concept of
head of line (HOL) delay, but 1t 1s the reporting method for
absolute latency imnformation.

In HSUPA (High Speed Uplink Packet Access) system, the
report information 1s transmitted via scheduling information
and happy bit. The scheduling information 1s transmitted via
MAC signaling, and 1t comprises the overall bufler size and
butifer length of the logic channel with the highest priority.
This kind of reporting method could not differentiate the
priority of service with low priority; therefore, the scheduling
based on priority could not be supported. Furthermore, the
signaling overhead 1s relatively high due to the frequent
reports. The happy bit 1s used only for indicating the satisfac-
tory for the present allocated resource, but could not indicate
the latency information and packet loss information.

[l

SUMMARY OF THE INVENTION

To solve the technical problem in the art, one object of the
present 1vention 1s to provide one technical solution for
reporting request information for uplink scheduling or emer-
gency (including latency information and packet loss) 1n
wireless telecommunication network.

According to the first aspect of the present invention, there
1s provided a method 1n a user equipment 1n wireless telecoms-
munication network for reporting request information for
uplink scheduling to a base station. Firstly, the user equip-
ment computes the overall service data amount of all radio
bearers 1n each group of radio bearers 1n the butter of the user
equipment, wherein, each group of radio bearers comprises
one or more radio bearers with the same priority; and then the
user equipment only reports group-related information of
triggered one or more groups of radio bearers to the base
station.

According to the second aspect of the present invention,
there 1s provided a reporting device 1n a user equipment in
wireless telecommunication network for reporting request
information for uplink scheduling to a base station. The
reporting device comprises a computing means and a con-
trolled sending means. The computing means 1s used for
computing the overall service data amount of all radio bearer
in each group of radio bearers in the butfer of the user equip-
ment, wherein, each group of radio bearers comprises one or
more radio bearers with the same priority; and the controlled
sending means 1s used for only reporting group-related infor-
mation of triggered one or more groups of radio bearers to the
base station.

According to the third aspect of the present invention, there
1s provided a method 1n a base station 1n wireless telecom-
munication network for allocating wireless resource for a
user equipment. Firstly, the base station recetves group-re-
lated information of one or more groups of radio bearers from
the user equipment; and then the base station determines
wireless resource allocated for each group of radio bearers in
the user equipment according to the received group-related
information.

According to the forth aspect ol the present invention, there
1s provided a wireless resource allocating device 1n a base
station 1n wireless telecommunication network for allocating
wireless resource for a user equipment. The device comprises
a recerving means and a determining means. Wherein, the
receiving means 1s used for recerving group-related informa-
tion of one or more groups of radio bearers from the user
equipment; and the determining means 1s used for determin-
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ing wireless resource allocated for each group of radio bearers
in the user equipment according to the received group-related
information.

According to the fifth aspect of the present invention, there
1s provided a method 1n a user equipment 1n wireless telecom-
munication network for reporting the emergency of radio
bearers to a base station. Firstly, the user equipment judges
whether each radio bearer 1s 1n the emergency; and the user
equipment sends emergency indication mformation to the
base station when one or more said radio bearers are in the
emergency.

According to the sixth aspect of the present invention, there
1s provided a device 1n a user equipment in wireless telecoms-
munication network for reporting the emergency information
of radio bearers to a base station. The device comprises a
judging means and a sending means. Wherein, the judging
means 1s used for judging whether each radio bearer is in the
emergency; and the sending means 1s used for sending emer-
gency indication information to the base station when one or
more said radio bearers are in the emergency.

According to the seventh aspect of the present invention,
there 1s provided a wireless resource scheduling method 1n a
base station in wireless telecommunication network for
decreasing the uplink transmission latency and data packet
loss of a user equipment. Firstly, the base station receives
emergency indication information from the user equipment;
and then the base station allocates corresponding wireless
resource for radio bearers 1n the emergency in the user equip-
ment according to the recerved emergency indication infor-
mation.

According to the eighth aspect of the present mvention,
there 1s provided a wireless resource scheduling device 1n a
base station in wireless telecommunication network for
decreasing the uplink transmission latency and data packet
loss of a user equipment. The wireless resource scheduling
device comprises a recerving means and a determining
means. Wherein, the receiving means 1s used for recerving
emergency indication information from the user equipment;
and the determining means 1s used for determining to allocate
corresponding wireless resource for radio bearers in the emer-
gency 1n the user equipment according to the recerved emer-
gency indication iformation.

The present invention possesses the following advantages
over the prior art:

1. through the proposed reporting method for scheduling
information, butier status information and QoS 1informa-
tion such as transmission latency and data packet loss
information could be reported;

2. the buffer status report based on priority has flexible
trigger mechamism based on priority and tlexible signal-
ing (through layer 2 (L2) filling or controlling Protocol
Data Unit (PDU) transmission), and meanwhile has less
signaling overhead;

3. emergency indication information 1s introduced which 1s
used for reporting emergent transmission latency and
data packet loss information (level). This reporting
method could save the overhead of the report of detailed
QoS mformation to a large extent. The emergency indi-
cation information could be transmaitted via Layer 1 (IL1)
signaling.

4. through the proposed reporting method for scheduling
information, eflicient scheduling algorithms based on

priority could be designed to meet the QoS requirements
such as transmission latency and data packet loss rate.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, objects and advantages will be
apparent by going through the hereinafter set forth detailed
description of the unlimited embodiments with reference to
the drawings.

FIG. 1 1s a network topology of wireless telecommunica-
tion network according to one embodiment of the present
imnvention;

FIG. 2a 15 a detailed format of request information when a
UE reports request information for uplink scheduling to a BS
in wireless telecommunication network according to one
embodiment of the present invention;

FIG. 25 1s a detailed format of request information when a
UE reports request information for uplink scheduling to a BS
in a wireless telecommunication network, according to
another embodiment of the present invention;

FIG. 3 1s a tlowchart of a method in a UE 1n wireless
telecommunication network for reporting the request for
uplink scheduling according to one embodiment of the
present invention;

FIG. 4 1s a flowchart of a method 1n a UE 1n wireless
telecommunication network for reporting the emergency of
radio bearers according to one embodiment of the present
imnvention;

FIG. 5 1s a block diagram of a UE 1n wireless telecommu-
nication network according to one embodiment of the present
imnvention;

FIG. 6 1s a flowchart of a method 1 a BS 1n wireless
telecommunication network for allocating wireless resource
for a UE according to the request for uplink scheduling from
the UE according to one embodiment of the present inven-
tion;

FIG. 7 1s a flowchart of a method 1n a BS 1 wireless
telecommunication network for allocating wireless resource
tor a UE to decrease the uplink latency and data packet loss
tor the UE according to one embodiment of the present mnven-
tion;

FIG. 8 1s a block diagram of a BS 1n wireless telecommu-
nication network according to one embodiment of the present
invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

As shown in FIG. 1,1 LTE, BS2 usually allocates wireless
resource for UE] according to the scheduling request from
UEL. The report of scheduling information i1s an important
issue 1n LTE. In order to support efficient scheduling, UE1
needs to utilize minimum signaling to provide as much infor-
mation as possible. LTE supports QoS-based scheduling. IT
BS2 wants to realize a fair scheduling of different QoS ser-
vices among different UEs, 1t requires UE1 to support butier
status report based on QoS. But what about the granularity of
the QoS-based butler report in UE1? Currently there are three
choices: 1) the butter report based on UE1; 2) the buifer report
based on the group ofradio bearers; and 3) the report based on
radio bearer. Wherein, the butler report based on UEI indi-
cates to report the data amount of the whole butfer in UE]. It
1s obvious that this reporting method can not differentiate the
priorities of the services among different UEs, however, 1t has
relatively lower signaling overhead. The builer report based
on the group of radio bearers indicates to respectively report
the data amount of each group of radio bearers. The group of
radio bearers indicates the combination of radio bearers with
the same service priority, and the data amount of the group of
radio bearers 1s obtained by adding the data amount of all
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radio bearers in the group. This reporting method could dii-
terentiate QoS and has a medium signaling overhead. And the
report based on radio bearer indicates to respectively report
the data amount of each radio bearer. It 1s obvious that this
reporting method could provide more detailed report of QoS,
but the signaling overhead 1s tremendous. Thus the builer
report based on the group of radio bearers 1s recommended.

The BS2 1s generally aware of how many packets have been
transmitted and how many are waiting to be transmitted due to
the resson that most VoIP encoders without silence compres-
sion generate packets with predefined length at a fixed sam-
pling interval. But due to the high burst of MPEG 1mage
service, and the higher burst of interactive game service and
FTP service, 1t 1s difficult for the BS2 to be aware of the size
ol the butffer 1f the UE1 doesn’t provide builer status report. If
the periodical reporting method 1s supported, these services
require different periods, for example, the VoIP service
requires few buller reports (theoretically none) compared
with interactive game service and FTP service. It the event-
triggered reporting method 1s supported, the triggering
mechanisms are different (possibly independently triggered
tor each kind of service) due to the reason that these services
are with different QoS requirements. Thus, the following
circumstance may occur: the butler report of one service 1s
triggered (no matter periodically triggered or event-trig-
gered), and there 1s no need to report the butler status for other
services. Therefore the following conclusion can be made:
cach report doesn’t necessarily contain the information of all
groups of radio bearers, the butier report includes the number
of the reported groups of radio bearers, the group indicator
and the data amount of the corresponding groups of radio
bearers, and the recommended format of report 1s shown in
FIG. 2a.

The bulfer status report could only report how much data
there 1s 1n the butfer, which means how much data needs to be
transmitted. But only based on this information, the BS2
could not be aware of the transmission latency and data packet
loss information. Thus emergency indication information 1s
introduced here to indicate the transmission latency and data
packet loss information. The BS2 could realize efficient and
fair scheduling through the combination of the buffer status
report and the emergency indication information.

Detailed description of the present invention 1s given below
combined with FIG. 2-FIG. 8.

FIG. 3 shows a flowchart of a method in UE] in wireless
telecommunication network for reporting the request for
uplink scheduling to BS2 according to one embodiment of the
present invention.

In step S111, the overall service data amount of all radio
bearers 1n each group of the radio bearers 1n the buffer of UE]
are calculated, wherein, each group of radio bearers com-
prises one or more radio bears with the same priority.

After step S111, only group-related information of trig-
gered one or more groups ol radio bearers 1s reported. The
details are shown 1n step S112 and S113.

In step S112, whether each group of radio bearers 1s trig-
gered 1s judged. Here, the trigger can be either event trigger or
time trigger.

A detailed example of event trigger 1s that when the overall
service data amount of a certain group of radio bearers 1n the
buller of UE1 exceeds the corresponding predefined thresh-
old, the group of radio bearers 1s judged as triggered. Another
example of event trigger 1s that when the overall service data
amount of a certain group of radio bearers 1n the buifer of UE1
1s lower than the corresponding predefined threshold, then the
group ol radio bearers 1s judged as triggered. Still another
detailed example of event trigger 1s that the change of the
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6

service data amount of a certain group of radio bearers in the
butilfer of UE1 exceeds the corresponding predefined thresh-
old during a certain time period, the group of radio bearers 1s
judged triggered. There are various kinds of examples of
event trigger, which are not limited to the above mentioned
examples.

A detailed example of time trigger 1s that when the pre-
defined report time for a certain group of radio bearers arrives,
the group of radio bearers 1s judged as triggered, here, the
predefined report time can be periodic or non-periodic, which
1s based on the specific service category.

In step S113, when one or more groups of radio bearers
therein are triggered, then group-related information of the
triggered one or more groups of radio bearers 1s sent to the
BS2. Here, the group-related information comprises the num-
ber of the triggered one or more groups of radio bearers, the
group indicator and the overall service data amount of each of
the triggered groups of radio bearers, and the order thereot 1s
shown 1n FIG. 2a, or FIG. 25, but not limited by this. The
group-related mformation can be sent to the BS2 via data
frame 1n the media access control (MAC) layer, or can be sent
to the BS2 via a new control protocol data unat.

FIG. 4 shows a flowchart of a method 1n UE1 1n wireless
telecommunication network for reporting the emergency of
radio bearers to BS2 according to one embodiment of the
present invention.

Firstly, whether each radio bearer 1s 1n the emergency 1s
determined, which can be divided into step S121, S122 and
S123.

In step S121, the stay time of the service data of each radio
bearer 1n the buffer of UE1 1s calculated.

In step S122, the stay time of the service data of each radio
bearer 1s compared with the corresponding predefined value.

In step S123, when the stay time of the service data of the
one or more radio bearers in the buffer exceeds the corre-
sponding predefined value, then the one or more radio bearers
are judged as being 1n the emergency.

Then, 1 step S124, when the one or more radio bearers are
in the emergency, the emergency indication iformation 1s
sent to the BS2. The emergency indication information com-
prises the information for indicating the emergent situation
and/or the emergent level. The emergency indication infor-
mation can be transported via control signaling.

In practical situation, for those latency-sensitive services,
the emergency indication information 1s used to indicate that
a certain number of bits (LL1) have already waited 1n the butifer
of Radio Link Controller (RLC) for a certain time (T1). For

those error-sensitive services, the emergency indication
information 1s used to indicate that a certain number of bits
(L2)will be abandoned by the RLC abandon mechanism after
a certain time (12). L1, L2, T1, T2 can be determined accord-
ing to the QoS of each radio bearer.

When the emergency indication information is imple-
mented, only one bit may be needed for all radio bearers.
When one bit 1s applied, as long as a radio bearer satisfies the
emergent condition, the radio bearer 1s 1n the emergency, and
the emergent bit 1s set to “emergent”. And only when all radio
bearers are in the un-emergent condition, the emergent bit 1s
set to “un-emergent”. Such reporting method can provide
transmission latency and data packet loss information with
least signaling overhead. BS2 allocates wireless resource to
UE1 1n the emergency, and UE] determines the radio bearer
to which the wireless resource 1s provided.

Also, each group of radio bearers (the group of multiple
radio bearers with the same priority) or each radio bear can
use one bit to indicate whether each group of radio bearers or
cach radio bearer 1s in the emergency. This method has better
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granularity, and 1t can provide transmission latency and data
packet loss information with better granularity, with which
the BS2 can schedule more accurately. However, compared
with the above mentioned method that all radio bearers share
one bit, this method requires larger signaling overhead.

Furthermore, two or three or more bits can replace the one
bit 1n the above two methods. More than one bits can define
multiple emergent situation levels, which can differentiate the
emergent degrees so that the BS2 can obtain more detailed
transmission latency and data packet loss information, thus
handle these Qos information more tlexibly. Compared with
one bit, the signaling overhead 1s larger 1n this method.

FIG. 5 1s a block diagram of a UE 1n wireless telecommu-
nication network according to one embodiment of the present
invention. The UE]1 comprises an uplink scheduling request
report means 11 and an emergent situation report means 12.

The uplink scheduling request report means 11 comprises
a computing means 111 and a controlled sending means 112.
The controlled sending means 112 comprises a judging
means 1121 and a sending means 1122.

The computing means 111 firstly calculates the overall
service data amount of all radio bearers 1n each group of radio
bearers 1n the buifer of UE1, wherein, each group of radio
bearers comprises one or more radio bears with the same
priority.

Then, the controlled sending means 112 only reports
group-related mmformation of triggered one or more groups of
radio bearers to the BS2.

Wherein, the judging means 1121 judges whether the each
group of radio bearers is triggered. Here, the trigger can be
cither event trigger or time trigger.

A detailed example of event trigger 1s that when the overall
service data amount of a certain group of radio bearers 1n the
buller of UE1 exceeds the corresponding predefined thresh-
old, the group of radio bearers 1s judged as triggered. Another
example of event trigger 1s that when the overall service data
amount of a certain group of radio bearers 1n the buifer of UE1
1s lower than the corresponding predefined threshold, then the
group ol radio bearers 1s judged as triggered. Still another
detailed example of event trigger 1s that the change of the
service data amount of a certain group of radio bearers in the
butfer of UE1 exceeds the corresponding predefined thresh-
old during a certain time period, the group of radio bearers 1s
judged as triggered. There are various kinds of examples of
event trigger, which are not limited to the above mentioned
examples.

A detailed example of time trigger 1s that when the pre-
defined report time for a certain group of radio bearers arrives,
the group of radio bearers 1s judged as triggered, here, the
predefined report time can be periodic or non-periodic, which
1s based on the specific service category.

When the judging means 1121 judges that one or more
groups of radio bearers therein are triggered, then the sending
means 1122 sends group-related information of the triggered
one or more groups of radio bearers to the BS2. Here, the
group-related information comprises the number of the trig-
gered one or more groups of radio bearers, the group indicator
and the overall service data amount of each of the tnggered
groups of radio bearers, and the order thereof 1s shown 1n FI1G.
2a, or FIG. 2b, but not limited by this. The group-related
information can be sent to the BS2 via data frame 1in the media
access control (MAC) layer, or can be sent to the BS2 via a
new control protocol data unait.

The emergent situation report means 12 comprises a judg-
ing means 121 and a sending means 122. The judging means
121 comprises a computing means 1211, a comparing means
1212 and a determining means 1213.
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8

The judging means 121 determines whether each radio
bearer 1s 1n the emergency. To be specific, the computing
means 1211 calculates the stay time of the service data of the
cach radio bearer in the builfer of the UE1. The comparing
means 1212 compares the stay time of the service data of the
cach radio bearer with the corresponding predefined value.
When the stay time of the predefined service data amount of
the one or more radio bearers exceeds the corresponding
predefined value, the determining means 1213 determines
that the one or more radio bearers are in the emergency.

When the one or more radio bearers are 1n the emergency,
the sending means 122 sends emergency indication informa-
tion to the BS2. The emergency indication information com-
prises the information for indicating the emergent situation
and/or emergent level. The emergency indication information
can be transported via control signaling.

In practical situation, for those latency-sensitive services,
the emergency indication information 1s used to indicate that
a certain number of bits (LL1) have already waited 1n the buifer
of Radio Link Controller (RLC) for a certain time (T1). For
those error-sensitive services, the emergency indication
information 1s used to indicate that a certain number of bits
(L2)will be abandoned by the RLC abandon mechanism after
a certaintime (12). L1, L2, T1, T2 can be determined accord-
ing to the QoS of each radio bearer.

When the emergency indication information 1s imple-

mented, only one bit may be needed for all radio bearers.
When one bit 1s applied, as long as a radio bearer satisfies the
emergent condition, the radio bearer 1s 1n the emergency, and
the emergent bit 1s set to “emergent”. And only when all radio
bearers are 1n the un-emergent condition, the emergent bit 1s
set to “un-emergent”. Such reporting method can provide
transmission latency and data packet loss information with
least signaling overhead. BS2 allocates wireless resource to
UE1 1n the emergency, and UE] determines the radio bearer
to which the wireless resource 1s provided.
Also, each group of radio bearers (the group of multiple
radio bearers with the same priority) or each radio bear can
use one bit to indicate whether each group of radio bearers or
cach radio bearer 1s 1n the emergency. This method has better
granularity, and 1t can provide transmission latency and data
packet loss information with better granularity, with which
the BS2 can schedule more accurately. However, compared
with above mentioned method that all radio bearers share one
bit, this method requires larger signaling overhead.

Furthermore, two or three or more bits can replace the one
bit 1n the above two methods. More than one bits can define
multiple emergent situation levels, which can differentiate the
emergent degrees so that the BS2 can obtain more detailed
transmission latency and data packet loss information, thus
handle these Qos information more tlexibly. Compared with
one bit, the signaling overhead 1s larger 1n this method.

FIG. 6 shows a flowchart of a method inthe BS2 in wireless
telecommunication network for allocating wireless resource
tor UE1 according to the request for uplink scheduling from
UEI1 according to one embodiment of the present invention.

In step S211, group-related information of one or more
groups of radio bearers from UE] and other information
needed for allocating resource for the UE] are recerved.

In step S212, wireless resource allocated for each group of
radio bearers in the UE1 are determined according to the
received group-related information and other information
needed for allocating resource for the UE].

Here, the group-related information comprises the number
of the triggered one or more groups of radio bearers, the group
indicator and the overall service data amount of each of the
triggered groups of radio bearers, and the order thereof 1s
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shown 1n FIG. 2a, or FIG. 25, but not limited by this. Here the
other information needed for allocating resource for UEI
comprises information such as channel condition, efc.

FIG. 7 1s a flowchart of a method 1n the BS2 1n wireless
telecommunication network, for allocating wireless resource
tor UE1 to decrease the uplink latency and data packet loss for

the UE1 according to one embodiment of the present inven-
tion.

In step S221, emergency indication information and other
information needed for allocating resource for UEl are
received from UFEI, and 1n step S222, wireless resource are
allocated for radio bearers in the emergency in UE] according
to the emergency indication mnformation and other informa-
tion needed for allocating resources for LTE1. Wherein, the
emergency indication information comprises the information
for indicating emergent situation and/or emergent level, and
the other information needed for allocating resource for UE]
comprises information such as channel condition, efc.

In practical situation, for those latency-sensitive services,
the emergency indication information 1s used to indicate that
a certain number of bits (IL1) have already waited in the RLC
butfer for a certain time (11). For those error-sensitive ser-
vices, the emergency indication information 1s used to 1ndi-
cate that a certain number of bits (I.2) will be abandoned by
the RLC abandon mechanism aiter a certain time (12). L1,
.2, T1, T2 can be determined according to the QoS of each
radio bearer.

When the emergency indication information 1s imple-
mented, only one bit may be needed for all radio bearers.
When one bit 1s applied, as long as a radio bearer satisfies the
emergent condition, the radio bearer 1s 1n the emergency, and
the emergent bit 1s set to “emergent”. And only when all radio
bearers are 1n the un-emergent condition, the emergent bit 1s
set to “un-emergent”. Such reporting method can provide
transmission latency and data packet loss information with
least signaling overhead. BS2 allocated wireless resource to
UE1 1n the emergency, and UE] determines the radio bearer
to which the wireless resource 1s provided.

Also, each group of radio bearers (the group of multiple
radio bearers with the same priority) or each radio bear can
use one bit to indicate whether each group of radio bearers or
cach radio bearer 1s in the emergency. This method has better
granularity, 1t can provide transmission latency and data
packet loss mformation with better granularity, with which
the BS2 can schedule more accurately, but compared with the
above mentioned method that all radio bearers share one bat,
this method requires larger signaling overhead.

Furthermore, two or three or more bits can replace the one
bit 1n the above two methods. More than one bits can define
multiple emergent situation level, which can differentiate the
emergent degrees so that the BS2 can obtain more detailed
transmission latency and data packet loss information, thus
handle these Qos mformation more flexibly. Compared with
one bit, the signaling overhead 1s larger 1n this method.

FIG. 8 1s a block diagram of the BS2 1n wireless telecom-
munication network according to one embodiment of the
present 1nvention. The BS2 comprises a first wireless
resource allocating means 21 and a second wireless resource
allocating means 22. The first wireless resource allocating
means 21 comprises a first receiving means 211 and a first
determining means 212. Firstly, the first receiving means 211
receives group-related information of one or more groups of
radio bearers from UE] and other information needed for
allocating resource for UEl. Then, the first determining
means 212 determines the wireless resource allocated for
cach group of radio bearers 1 the UE1 according to the
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10

received group-related information and the other information
needed for allocating resource for UEL.

Here, the group-related information comprises the number
ol the triggered one or more groups of radio bearers, the group
indicator and the overall service data amount of each of the
triggered groups of radio bearers, and the order thereof 1s
shown in FI1G. 2a, or FI1G. 25, but not limited by this. Here, the
other information needed for allocating resource for UEI]
comprises the information such as channel condition, etc.

The second wireless resource allocating means 22 com-
prises a second receving means 221 and a second determin-
ing means 222. The second recetving means 221 receives
emergency indication information and other information
needed for allocating resource for UE] from UEL. The sec-
ond determining means 222 determines wireless resource
allocated for radio bearers in the emergency in UE1 according
to the emergency indication information and the other infor-
mation needed for allocating resource for UE1. Wherein, the
emergency indication information comprises the information
for mdicating the emergent situation and/or the emergent
level, and the other information needed for allocating
resource for UE]1 comprises the mnformation such as channel
condition, etc.

In practical situation, for those latency-sensitive services,
the emergency indication information 1s used to indicate that
a certain number of bits (IL1) have already waited in the RLC
butiler for a certain time (T1). For those error-sensitive ser-
vices, the emergency indication information 1s used to indi-
cate that a certain number of bits (I.2) will be abandoned by
the RLC abandon mechanism after a certain time (12). L1,
.2, T1, T2 can be determined according to the QoS of each
radio bearer.

When the emergency indication information is imple-
mented, only one bit may be needed for all radio bearers.
When one bit 1s applied, as long as a radio bearer satisfies the
emergent condition, the radio bearer 1s in the emergency, and
the emergent bit 1s set to “emergent”. And only when all the
radio bearers are 1n the un-emergent condition, the emergent
bit 1s set to “un-emergent”. Such reporting method can pro-
vide transmission latency and data packet loss information
with least signaling overhead. BS2 allocated wireless
resource to UE1 in the emergency, and UE1 determines the
radio bearer to which the wireless resource 1s provided.

Also, each group of radio bearers (the group of multiple
radio bearers with the same priority) or each radio bear can
use one bit to indicate whether each group of radio bearers or
cach radio bearer 1s in the emergency. This method has better
granularity, 1t can provide transmission latency and data
packet loss information with better granularity, with which
the BS2 can schedule more accurately, but compared with the
above mentioned method that all radio bearers share one biut,
this method requires larger signaling overhead.

Furthermore, two or three or more bits can replace the one
bit 1n the above two methods. More than one bits can define
multiple emergent situation level, which can differentiate the
emergent degrees so that the BS2 can obtain more detailed
transmission latency and data packet loss information, thus
handle these Qos information more tlexibly. Compared with
one bit, the signaling overhead 1s larger 1n this method.

The description of the embodiments of the present inven-

tion 1s grven as above. It should be understood that the present
invention 1s not limited to the above-mentioned specific
embodiments, those skilled in the art can make various modi-

fication or amendment 1n the scope of the appended claims.
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What 1s claimed 1s:
1. A method 1n a user equipment in wireless telecommu-

nication network for reporting request information for uplink
scheduling to a base station, comprising the steps of:

12

a controlled sending means for only reporting group-re-
lated information of triggered one or more groups of
radio bearers to said base station.

10. A reporting device according to claim 9, characterized

a. computing the overall service data amount of all radio 5 1n that, said controlled sending means comprises:

bearers 1n each group of radio bearers 1n the buifer of
said user equipment, wherein, each group of radio bear-
ers comprises one or more radio bearers with the same
priority;

b. only reporting group-related information of triggered

one or more groups ol radio bearers to said base station.

2. A method according to claim 1, characterized 1n that,
said step b comprises the steps of:

judging whether said each group of radio bearers 1s trig-

gered;

when one or more groups of radio bearers therein are

triggered, sending group-related information of said
triggered one or more groups ol radio bearers to said
base station.

3. A method according to claim 2, characterized in that,
said step of judging whether said each group of radio bearers
1s triggered comprises:

when the predefined report time of said one or more groups

of radio bearers arrives, judging said one or more groups
of radio bearers are triggered.

4. A method according to claim 3, characterized in that,
said predefined report time 1s periodical.

5. A method according to claim 1, characterized in that,
said step of judging whether said each group of radio bearers
1s triggered comprises:

when the overall service data amount of one or more

groups of radio bearers in the buffer of said user equip-
ment exceeds or 1s lower than the corresponding pre-
defined threshold, judging said one or more groups of
radio bearers are triggered.

6. A method according to claim 1, characterized in that,
group-related information of said each group of radio bearers
1s sent to said base station via the data frame on the media
access control layer.

7. A method according to claim 1, characterized in that,
group-related mnformation of said each group of radio bearers
1s sent to said base station via a new control protocol data unat.

8. A method 1n a user equipment 1n wireless telecommu-
nication network for reporting request information for uplink

scheduling to a base station, comprising the steps of:
computing the overall service data amount of all radio
bearers 1n each group of radio bearers 1n the buifer of
said user equipment, wherein, each group of radio bear-
ers comprises one or more radio bearers with the same
priority; and

only reporting group-related information of triggered one
or more groups of radio bearers to said base station;

wherein said group-related information comprises the
number of said triggered groups of radio bearers, the
group indicator of each of said triggered groups of radio
bearers and the overall data amount of each of said
triggered groups of radio bearers.

9. A reporting device 1n a user equipment in wireless tele-
communication network for reporting request information for
uplink scheduling to a base station, comprising:

a computing means for computing the overall service data
amount of all radio bearers 1n each group of radio bearers
in the butler of said user equipment, wherein, each group
of radio bearers comprises one or more radio bearers
with the same priority;
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a judging means for judging whether said each group of
radio bearers 1s triggered;

a sending means for when one or more groups of radio
bearers therein are triggered, sending group-related
information of said triggered one or more groups of
radio bearers to said base station.

11. A reporting device according to claim 10, characterized
in that, said judging means 1s further used for when the overall
service data amount of one or more groups of radio bearers 1n
the buffer of said user equipment exceeds or 1s lower than the
corresponding predefined threshold, judging said one or more
groups of radio bearers are triggered.

12. A reporting device according to claim 10, characterized
in that, said judging means 1s further used for when the
predefined report time of said one or more groups of radio
bearers arrives, judging said one or more groups of radio
bearers are triggered.

13. A reporting device according to claim 12, characterized
in that, said predefined report time 1s periodical.

14. A reporting device according to claim 9, characterized
in that, group-related information of said each group of radio
bearers 1s sent to said base station via the data frame on the
media access control layer.

15. A reporting device according to claim 9, characterized
in that, group-related information of said each group of radio
bearers 1s sent to said base station via a new control protocol
data unat.

16. A reporting device in a user equipment in wireless
telecommunication network for reporting request informa-
tion for uplink scheduling to a base station comprising:

a computing means for computing the overall service data
amount of all radio bearers 1n each group of radio bearers
in the butler of said user equipment, wherein, each group
of radio bearers comprises one or more radio bearers
with the same priority; and

a controlled sending means for only reporting group-re-
lated information of triggered one or more groups of
radio bearers to said base station;

wherein said group-related information comprises the
number of said triggered groups of radio bearers, the
group 1ndicator of each of said triggered groups of radio
bearers and the overall data amount of each of said
triggered groups of radio bearers.

17. A method 1n a base station 1n a wireless telecommuni-
cation network for allocating wireless resource for a user
equipment, comprising the steps of:

1. recerving group-related information of one or more
groups of radio bearers from said user equipment, said
received group-related information being for only those
one or more groups ol radio bearers that have been
triggered;

11. determining wireless resource allocated for each group
of radio bearers 1n said user equipment according to said
group-related information.

18. A method 1n a base station 1n a wireless telecommuni-
cation network for allocating wireless resource for a user
equipment, comprising the steps of:

recerving group-related information of one or more groups
of radio bearers from said user equipment; and

determining wireless resource allocated for each group of
radio bearers 1n said user equipment according to said
group-related information;
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wherein said group-related information comprises the
number of triggered groups of radio bearers, the group
indicator of each of said triggered groups of radio bear-
ers and the overall data amount of each of said triggered
groups of radio bearers. 5

19. A wireless resource allocating device 1n a base station

in wireless telecommumnication network for allocating wire-
less resource for a user equipment, comprising:

a recerving means used for receiving group-related infor-
mation ol one or more groups of radio bearers from said 10
user equipment, said recerved group-related information
being for only those one or more groups of radio bearers
that have been triggered;

a determining means used for determining wireless
resource allocated for each group of radio bearers in said 15
user equipment according to said group-related informa-
tion.

14

20. A wireless resource allocating device 1n a base station
in wireless telecommunication network for allocating wire-
less resource for a user equipment, comprising:

a receiving means used for recetving group-related infor-

mation ol one or more groups of radio bearers from said

user equipment; and
determining means used for determiming wireless

resource allocated for each group of radio bearers 1n said
user equipment according to said group-related informa-

tion;

wherein said group-related information comprises the

number of triggered groups of radio bearers, the group
indicator of each of said triggered groups of radio bear-
ers and the overall data amount of each of said triggered
groups ol radio bearers.
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